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2Introduction
Higher education (henceforth HE) is at the core of economic and social development and 
many international studies are concerned with the consequences of HE reforms. Indeed, 
one of the main goals of the Europe 2020 strategy is to have at least 40% of 30–34-year-
olds complete HE. A key strategy for achieving this goal is reducing dropout and increas-
ing completion rates in higher education trough proper policies. It is regarded as crucial for 
creating the high-level skills that Europe’s knowledge—intensive economic sectors need 
as well as for Europe’s capacity to innovate and foster productivity and social cohesion 
(EHEA 2012; Vossensteyn et  al. 2015; OECD 2016). In this European landscape, Italy 
fails in improving for years, in spite of a number of successive and disruptive HE reforms. 
The leading one was launched in 1998 in the vein of the Sorbonne Declaration together 
with France, Germany and the UK, aiming at adopting a common two-tier structure of 
study programs and modernizing institutions (Witte 2006). This common initiative began 
since the traditional single level degree was judged too rigid in front of the expanding and 
differentiated demand. Moreover, the length of programs was blamed for the high dropout 
rates in all systems but UK (Ballarino and Perotti 2012). The European HE integration 
was going on steadily and in June 1999 the so—called Bologna Process was started by 
29 countries constituting the European Higher Education Area (EHEA), that counts today 
48 members. Italy was therefore among the first countries to change its university system 
according to European guidelines designed also to easier the recognition of degrees. The 
reform was introduced in 1999 and reached its implementation in the academic year 2001. 
The reform canceled the traditional “laurea” replacing it with the “ 3 + 2 ” structure (bach-
elor and master degrees). Fifteen years after the launch of the Bologna Process, many stud-
ies seek to measure the impact of the HE reform in Europe with respect mainly to par-
ticipation and graduation success. In the case of Italy, participation is the main goal of the 
“ 3 + 2 ” reform, in order to reach a larger diffusion of university education among the popu-
lation. The increasing college’s number was the new way to enlarge the supply of gradu-
ates (Cappellari and Lucifora 2009), whereas in other countries, the result of augmenting 
participation worsened the social distribution of graduates. Blanden and Machin (2004) 
analysed the expansion of higher education in the UK and found a widening of participa-
tion gaps between rich and poor youngers.
In order to have a better comprehension of orientations in policy-making of higher 
education institutions, we have to observe indicators regarding not only participation rate 
and related characteristics but also graduation success measured by retention, completion 
rate and time-to-degree. It is useful to note that a higher participation rate does not always 
result in a higher graduation rate (Lassibille 2011; Chen 2012; Meggiolaro et al. 2017), so 
the determinants of students’ outcome during the university careers are deeply investigated 
in the recent literature.
The Italian HE reform had different effects on completion probabilities depending on 
region, organization and institution (Oppedisano 2011). In particular, regions play an 
important role in determining the enrollment rate and academic performance, which are 
higher in the Northern and lower in the Southern Italian regions, whereas the opposite 
happens for the dropout rates. The regional effect is due to culture, local institutions and 
regional funding in sustaining the equal opportunity and the right to study. The HE organi-
zation changes are unevenly distributed among regions, increasing both the number and 
governance effectiveness of university sites, reorganizing duration and types of curricula 
and widening the range of degrees. The nationwide effect was an increase of 
enrollments 
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more groups in the society. On the other hand, large negative effects on individual per-
formance have been observed in less developed regions, proving only a limited increase 
in equality of opportunity in terms of completion of tertiary education (Bratti et al. 2008).
With respect to the effect of the Bologna Process in Europe, we observe a similar out-
come. Georg (2009) stated that HE reform in Germany reduced the dropout rates of stu-
dents, whereas Horstschräer and Sprietsma (2010) found no significant effects on college 
enrollment, nor on the dropout rates. In the analysis for Spain, the main findings are that 
university features, such as expenditure, student–teacher ratio and financial aid to students 
are important in accounting for graduation rates, whereas student ability has no significant 
impact in explaining graduation (García-Estevez and Duch-Brown 2014).
In order to better assess which characteristics are dominant, we need complex data, tak-
ing into account all of the aspects examined. Moreover, the temporal dimension cannot be 
overlooked and the cohort analysis may contribute to give some better insights into the HE 
changing environment. The aim of this paper is to study how the institutional changing 
environment affects the characteristics of both degree courses and individuals in one Italian 
university. With respect to the existing literature, we integrate specific institutional aspects 
in a longitudinal dataset and we propose a two-step analysis. In the first step, we use match-
ing techniques to build a sample suitable to identify the causal effect of the Bologna Pro-
cess on graduation and then we estimate a logistic model for the probability of graduating.
The remainder of the paper is organized as follows: Sect. 2 presents evidence from pre-
vious studies. Section  3 is devoted to depicting the main features of the Italian univer-
sity system. Section 4 describes the empirical strategy. In Sect. 5, the data and the sample 
selection criteria are detailed. Section 6 reports on the effect of the reform on graduation 
probability. Section 7 concludes the paper with some policy discussions. We also detail in 
Appendix 1 the balance diagnostics of the matched sample.
Evidence from Previous Studies
Recent research has investigated the extent and the effectiveness of the HE reforms in the 
European area, particularly in terms of boosting enrollments and lowering both dropout 
rates and age at graduation. A recent report of the European Commission addresses a com-
parative study on higher education dropout and completion in Europe (Vossensteyn et al. 
2015). It is based on an extensive review of literature and policy documents on study suc-
cess in higher education in 35 European countries. The main aim is to investigate the avail-
able evidence of the effectiveness of policies and good practices in addressing study suc-
cess at the country level as well as at the institution level.
In this report as in other contributions to HE research, funding is a relevant determi-
nant of graduation success. This involves two main levels: funding of university system 
and of study grants or loans. As regards funding policies, the observed increase in financial 
autonomy in HE governance in Europe goes hand in hand with a variety of outcome—
based funding models aiming at increasing enrollment or students’ performance (Dobbins 
and Knill 2017). Financial support also influences student retention and persistence, espe-
cially for those from low-income backgrounds (Tinto 2010; Pascarella andTerenzini 2005; 
Paulsen and Edward 2002). Several studies have found that the Italian reform did partly 
achieve these goals in particular in terms of graduation and career, even if central budget 
cuts have slowed the process. Cappellari and Lucifora (2009) using two cohorts (1998 and 
42001) of the ISTAT Survey on secondary school graduates, find evidence of a higher rate 
of access to university, especially for low income and talented students. On the other hand, 
recent empirical findings by Di Pietro (2012), in line with Boero and Naylor (2005), show 
that the magnitude of the increase in the enrollment rate is smaller than previously con-
cluded. Bratti et al. (2010) observe, on a different dataset (1993 and 2002 SHIW1 waves of 
Bank of Italy) low access and low graduation rates for students from poor socioeconomic 
backgrounds.
The poor socio-economic status plays a clear role against participation and retention, 
whereas gender influences the type of program (technical sciences are chosen mainly by 
men, while human sciences by women). Triventi and Trivellato (2009), using data from 
the five waves of the Italian Longitudinal Household Survey, examine the different dynam-
ics of higher education participation and performance among social classes. University 
attendance did not increase by equal measure among all classes and social groups; peo-
ple from the bourgeoisie and white collar middle classes enrolling in university outnum-
ber those from the petit bourgeoisie and working classes. Delayed graduations increase for 
all enrolled students, but the dropout rate rises only among the lower–middle classes. The 
authors conclude that in Italy inequalities persist over time, reducing from declining per-
formances of the upper classes, and not because of an improvement of the lower classes. In 
a recent study, Brunori and Serlenga (2012) show a significant improvement in the Italian 
university system in terms of equality of access after the reform, but they conclude that the 
long-term effects are less clear. These inconclusive results may be due to high dropout rates 
at the beginning of the university career, as reported by Cammelli et al. (2011), who high-
light the mixed outcomes of the Bologna Process by employing the AlmaLaurea database. 
On the contrary, ISTAT (2006) reports a reduction in the early dropout rates nationwide 
from 2001 to 2004, in line with d’Hombres (2007) and Di Pietro and Cutillo (2008) for 
1998, 2001, and 2004. They show a reduction in dropout rates following the reform, after 
controlling for a number of variables that could have influenced the dropout choice. On the 
other hand, Bratti et al. (2010) using data of a single institution (University of Ancona in 
Central Italy) estimate no significant changes in the individual probability of dropping out 
after the implementation of the Bologna reform. Cingano and Cipollone (2007) study the 
influence of parental educational background on university withdrawal, revealing that the 
dropout probability is negatively correlated to father’s years of formal education.
There is also another dimension of the reform we are interested in and which we also 
investigate: the risk that improvements in student performance after the Bologna reform 
might partly reflect grade inflation. This increased performance may derive from differ-
ent causes, such as regional habits (Bagues and Zinovyeva 2008), or competition among 
Higher Education Institutions (HEIs). The literature suggests that the higher competition 
among HEIs promoted by the Bologna reform might have encouraged universities to com-
pete for as many students as possible to obtain more state funds (Bonaccorsi and Daraio 
2007). The university attractiveness may also be pursued by facilitating the students career 
with a reduction in grading standards rather than by increasing university effectiveness 
(Bratti et  al. 2010). In order to state this issues, it is necessary to assess the dimension 
of student attraction, which can be done using various measures such as the number of 
enrolled students, the number of formative credits achieved by students, or the number of 
graduates. This remark is taken into account in our analysis. On the international level, 
1 Survey on Household Income and Wealth.
5Cardoso et al. (2008), who compute the effect of the bachelor implementation on the num-
ber of university applications in Portugal, find that the number of applicants is significantly 
higher in the departments that implemented the bachelors degree than in those departments 
still awarding traditional degrees, suggesting that the Bologna reform increases the attrac-
tiveness of university.
Bologna Process in Italy
As seen in the previous paragraph, the aim of the Bologna Process was both to harmo-
nize bachelor and master degrees throughout Europe and to improve the performances of 
the European universities. The comparability of higher educational degrees across Europe 
is expected to increase student and labour force mobility, leading to more competition 
between universities and thus increasing the international attractiveness of the European 
higher education system, creating the so called European Higher Education Area (EHEA). 
In line with this view, Italy implemented the Bologna Process in the flow of reforms that 
have characterized the nineties, when the Italian Parliament passed a series of laws grant-
ing Italian universities a substantial autonomy and flexibility. The management of teach-
ing and research activities was allowed starting from 1993 and the flexibility in creating 
shorter courses, 2–3 years long, called diploma universitari was implemented in 1995, 
opening the way to the main reform introduced by the Bologna Process. The latter replaced 
the main university qualification based on one-tier traditional academic degree with an offi-
cial length of 4–6 years, with a 3-year bachelor degree followed by a 2-year master degree 
(Law n. 509/1999), the so called 3 + 2 reform. One of the expected outcome of the new 
programs’ structure was the improvement of the student performance and the increase in 
the number of applications for Italian universities, which enrollment rates were the low-
est in Europe. This was partially due to both the length of study and the dropout rate at 
the beginning, higher than elsewhere in Europe. Sixty percent of students failed to com-
plete their studies and only 10% managed to complete within the official timespan (Hunter 
2015). Therefore, the aim of the reform was to improve enrollment, retention, and progres-
sion of students in higher education by decreasing the duration of the degree and conse-
quently the cost of education. Furthermore, by reducing the length of undergraduate degree 
courses from 4–5 years to 3 years, students should be able to graduate at an earlier age 
than in the previous system, in line with other European countries, thus reducing the age 
at first job. Five years after the first reform, Law n. 270/2004 established more freedom for 
students in choosing the subject of their second-level degree. The objective of this reor-
ganization was both to pursue cross-knowledge and to introduce more open and flexible 
degree programs. Thereby, the overall reform further improved universities autonomy in 
determining the curricula, considerably increasing the number of degree courses among 
which students can choose.
These two recent reforms seem to have reached some positive results according to a 
recent report by the National Evaluation Agency of Universities (ANVUR 2016). The 
dropout between the first and second year was on average 22–25% (CNSVU 2002) before 
2001, while in academic year 2013/14 is about 13.7% (ANVUR 2016). Tertiary attain-
ment rates among 25–34-year-olds increased from 10% in 2000 to 25.6% in 2016, but Italy 
remains at the bottom of the ranking: 36th position out of 37 OECD countries (OECD 
2017). The quota of students completing a 3-year bachelor’s degree in time increased from 
10% of the pre-reform to 26.8% in the academic year 2011/12 (ANVUR 2016). A non-neg-
ligible effect on graduation concerns the geographical distribution of student performance. 
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Southern Italy only 43.8% of enrolled students reached their bachelor. As regards master 
courses, the graduation rates are 80.8% in the North and 70.8% in the South. The increase 
in female participation rates is similar to that in the other OECD coutries. In 2016, the 
quota of enrolled women was about 55.3%; the bachelors’ graduation rates among women 
were 57.7% (male 46.7%), whereas for master courses they were respectively 77.2% for 
females and 75.9% for males (ANVUR 2016). These slightly positive results leave space 
for analyses aiming to find out which variables and reform aspects are really responsible 
for the slow success in graduation in Italy. In our study, we used data from the University 
of Trieste, a middle-size university located in the northeastern part of Italy. It is a highly 
multidisciplinary university, with courses covering all study fields but agricultural and 
veterinary.
Empirical Strategy
We collected data on students enrolled prior to the reform, who were given the possibil-
ity to either continue their career within the “old” system or switch to the new one, with 
the aim of assessing the effect of changing the degree course toward a post-reform, 3-year 
course, on the probability of receiving the degree.
Standard methods with observational data do not allow causal inference on the effect of 
the treatment on the outcome—here the graduation—because, although both treated and 
untreated individuals are observed, they may differ for reasons other than the treatment. In 
other words, any observed difference between the treated and the untreated with respect to 
the outcome cannot be ascribed to the treatment (is not necessarily an effect of it since it 
may be due to the differences between the two groups (for instance, less motivated students 
may be more likely to switch in order to shorten their career, thus leading to an apparent 
negative effect of switching). In order to overcome this difficulty, and gain insight on the 
causal effect of the treatment, matching techniques can be used to build a balanced sample. 
A balanced sample is a subset of the original sample, selected so that it includes a group 
of treated and a group of untreated units and the two groups are similar with respect to 
their pretreatment characteristics. Therefore, the conditional independent assumpion (CIA) 
is satisfied, building up the control group conditionally to the observable X pretreatment 
variables. In order to build such a balanced sample, matching techniques are used: for each 
treated unit, one or more untreated units having similar pretreatment characteristics are 
sought. If such unit(s) are available, the treated unit and its match(es) are included in the 
balanced sample; otherwise, the treated unit is dropped. Thus, we assume that at least part 
of the treated group has, in the control group, matching units. This is a crucial implicit 
assumption, named Common Support, needed to apply the counterfactual approach. When 
checking the Common Support between the two groups we lose some treated units and this 
complicates the interpretation of the causal effect, since it represents the average effect of 
treatment on a subset of treated units. It would therefore be more appropriate to define the 
effect of treatment as Sample Average Treatment Effect on the Treated (SATT) (Imbens 
2004).
Since in observational studies assignment of units to the treatment—here, the 
reform—is not random, matching methods seem particularly well suited to apply in 
many educational research contexts. Several studies have sought to identify the causal 
effect in educational policy research by means of matching techniques. Among these, 
7Alcott (2017), using data from the Longitudinal Study of Young People in England 
(LSYPE), employs the propensity score matching to investigate whether encouragement 
influences the likelihood of students enrolling in (i) advanced high school courses and 
(ii) university degree courses. Brand et al. (2014), with data on postsecondary outcomes
of high school graduates of Chicago Public Schools, match community college goers
to non-community college goers who have similar propensities to attend, for estimat-
ing the effect of community college attendance on bachelors degree completion. Fur-
ther, McKinney and Burridge (2015) using data from the Beginning Postsecondary Stu-
dent survey, apply propensity score matching techniques to examine the effects of loans
on persistence for students enrolled in degree programs. Finally, Graziosi (2014) and
Agasisti and Murtinu (2016) through several matching techniques, estimate the impact
of scholarships on students’ careers in Italy [see also Reynolds and DesJardins (2009)
for the use of matching methods in higher education research].
Let then, for each unit i, Yi represents the outcome ( Yi = 1 if unit i graduates, 0 other-
wise), ti be the treatment ( ti = 1 if unit i switch to the post-reform system, 0 otherwise), 
퐱i be the pretreatment characteristics (vector valued, detailed in Table 2).
Let now d(⋅, ⋅) be a distance between units based on the pretreatment variables 퐱 , 
d(퐱i, 퐱j) is then the distance between unit i and unit j (more on the choice of d below). 
The basic matching technique goes as follows.
Let 풯 = {i ∶ ti = 1} be the set of treated units and 풞 = {i ∶ ti = 0} be the set of con-
trol (untreated) units. For each i ∈ 풯 the nearest available control unit is singled out: 
c(i) ∈ 풞 such that d(퐱i, 퐱c(i)) ≤ d(퐱i, 퐱j) for all j ∈ 풞 . Some further conditions are often 
imposed, such as the overall distance between 퐱i and 퐱c(i) and/or the difference between 
the values of some particular components of 퐱 being below certain thresholds. If these 
conditions are satisfied, units 퐱i and 퐱c(i) are matched, that is, they are included in the 
balanced sample and dropped from 풯 and 풞 ; otherwise, the treated unit i is dropped 
from 풯 . Then, the same steps are taken for another treated unit in 풯 using the possibly 
reduced set of controls 풞 . The procedure is repeated until all treated units have been 
dropped or matched.
Note that variants of the above procedure may be used, which would allow for multi-
ple matches.
A common choice for measuring the similarity between units is the propensity score 
(Rosenbau and Rubin 1983): the distance between two units is given by the difference 
in the estimated probabilities of being treated as a function of the pretreatment charac-
teristics. Alternatively, Mahalanobis distance (Rubin 1980) could be used: Mahalanobis 
distance between units i and j is defined as
where S is the (sample) variance-covariance matrix of 퐗 . An improvement over Mahalano-
bis distance for the purpose of matching and balance was proposed by Sekhon (2011) and 
Diamond and Sekhon (2013). In particular, a weighted Mahalanobis distance is used
where W is a q × q positive definite weight matrix and S1∕2 is the result of the Cholesky 
decomposition of S. The weights W are chosen to optimise the balance of the covariates 
observed between the matched treated and control groups obtained by matching units 
d(퐱i, 퐱j) =
{
(퐱i − 퐱j)
�S−1(퐱i − 퐱j)
}1∕2
dW (퐱i, 퐱j) =
{
(퐱i − 퐱j)
�(S−1∕2)�WS−1∕2(퐱i − 퐱j)
}1∕2
8based on dW . From a computational point of view, a genetic search algorithm (Mebane Jr 
and Sekhon 2011) is employed to perform the optimisation (Sekhon 2011).
Once a balanced sample is obtained by means of the above procedure, a logistic model 
is fit (Gelman and Hill 2006, Chap. 10) to estimate the treatment effect.
Let then 휋i = P(Yi = 1) be the probability of obtaining the degree, we model 휋i as
The logistic model can be estimated using standard techniques (maximum likelihood infer-
ence), but, due to the fact that a balanced sample is used, we are allowed to interpret the 
inference on the model in causal terms. In particular, the coefficient 훾 in (1) represents the 
treatment causal effect.
Data and Sample Selection Criteria
Data and Descriptive Statistics
For the purpose of the analysis, we collected administrative individual-level data for the 
students enrolled at the University of Trieste, located in the Friuli Venezia region (here-
after, FVG) in 2000, the last academic year before the introduction of the reform, and we 
followed their careers until the 2012 academic year. Of the 25,866 observed students, 64% 
were female, and a total of 3765 (of whom 60% were female) matriculated for the first time 
in 2000.
The data include a wide range of students’ information: personal data and previous edu-
cational experience, the academic system of enrollment, as well as the department and the 
course of study. This administrative dataset is merged, and therefore enriched, with infor-
mation provided by the Regional Job Observatories of both the FVG and Veneto regions 
on the transitions to work. These archives contain the starting contracts with the follow-
ing characteristics: type of contract (e.g., open-ended, fixed term, short-term, part-time, 
full-time) and the number of working days per year. This allows us to identify those stu-
dents who are also working during their academic career and to include this information 
as a possible covariate explaining the graduation probability. In particular, we consider the 
number of days worked during the academic path, weighted according to the part-time or 
full-time character of the job (the weight of part-time worked days was 0.75).
The final dataset allows keeping under observation the entire academic career of stu-
dents: the potential change of both the academic system (i.e., from the old to the new one) 
and the field of study or, alternatively, the withdrawal from the university, the number and 
the average grade of exams, the graduation year and the graduation mark.
Focusing on students enrolled prior to the reform, who were given the possibility to 
either continue their career within the “old” system or switch to the new one, we can esti-
mate the effect of changing the degree course toward a post-reform, 3-year course on the 
probability of receiving the degree. In Table 1 we report, for each observed academic year, 
the number of students who changed system or dropped out from the university. In paren-
theses, we also report the number of female students. We registered the highest number of 
students switching during the first year in which the reform was implemented. More than 
half of students, both male and female, opted for the new academic system, attracted by the 
(1)log
(
휋i
1 − 휋i
)
= 훽0 +
q∑
j=1
훽jxij + 훾ti
9shortened duration of the degree course. Furthermore, the total number of dropouts was 
higher than the number of students who decided to change academic system, irrespective 
of their gender.
Sample Selection Criteria
To identify all the variables X that could affect the outcome, we include in the matching 
algorithm the covariates expressed in Table 2.
We impose exact matching for sex, year of birth, region of residence, type of high school 
diploma, year of enrollment, department, and range of income, while a maximum toler-
ance level, the caliper, set at 1 standard deviation, was imposed for the final high school 
grade, the average mark of exams taken in 2000, and the number of days worked during 
the enrollment period. In addition, students with no exams were matched only to students 
with no exams, that is, an exact matching on the variable no exam in 2000 was de facto 
performed.
 
Table 1  Number of students 
changing university system and 
dropping out
Academic year Changing academic 
system
Dropout
2001 1921 (927) 939 (533)
2002 696 (386) 601 (334)
2003 818 (465) 561 (339)
2004 389 (198) 469 (271)
2005 291 (160) 483 (289)
2006 217 (124) 446 (259)
2007 162 (82) 397 (223)
2008 155 (89) 320 (168)
2009 134 (72) 293 (169)
2010 88 (52) 248 (141)
2011 75 (45) 347 (190)
2012 52 (29) 200 (118)
Total 4998 (2629) 5304 (3034)
Table 2  Student characteristics 
and matching specifications Covariates Type of matching
Sex Exact
Year of birth Exact
Region of residence Exact
Final high school grade Caliper
Type of high school diploma Exact
Year of enrollment Exact
Department Exact
Average mark of exams Caliper
Range of income Exact
# of days worked (weighted) Caliper
# of days worked in summer (weighted) Caliper
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It is relevant to compare the distribution of the covariates in the whole sample with 
that in the matched sample to understand to what extent the results can be generalised. In 
Fig. 1, we compare the distributions of enrollment year and year of birth of students; the 
evidence shows that the matched sample has a much shorter tail than the whole sample. We 
notice most students are far behind with regard to graduating in the prescribed time, given 
the fact that, in Italy, university students are not obliged to graduate within a fixed time 
frame. From this perspective, the Bologna Process could help students enrolled in the pre-
vious years (i.e., those who have not completed the required university exams within a time 
period set) to reduce the time and effort needed to complete university courses.
Furthermore, another restriction to generalisation is the fact that almost all matched stu-
dents were living close to where the university is located: in the FVG region and Veneto 
region. In particular, almost 79% of enrolled students live in the region where the univer-
sity is located (FVG), and this value has remained largely stable over time (ISTAT 2016). 
Of the 21% of students coming from other regions, 19% come from Veneto region, which 
is the closest region to FVG.
The distribution of the other variables in the matched sample was similar to that in the 
whole sample. In Appendix 1, the balance diagnostics are reported for all variables (see 
Table  5), while the quantile-quantile plots are depicted to better capture the differences 
between the distribution of numeric variables (see Fig. 2).
Results
In this section, we report the estimated probability of obtaining a degree on the bal-
anced sample, in which we included only students enrolled from 1995 and born in 1975 
or after, and living in the FVG and Veneto regions. If no covariates were used besides 
treatment, the estimated effect was − 0.161 (s.e. 0.112), corresponding to a probability 
of obtaining a degree of 0.741 for the untreated students, that is students who did not 
Fig. 1  Distributions of enrollment year and year of birth of students. The dark grey indicates the distribu-
tion of the whole sample, while the light grey refers to the distribution of the matched sample
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choose the new university system, and 0.709 for the treated students, that is students 
who opted for the bachelor’s degree.
We also considered more complex logistic models, including all variables of the 
matched sample (Table 3), and shrinking the analysis to the students enrolled in 2000 
(Table 4).
Table 3 reports the estimates of all the variables used for the matching, excluding the 
university departments, whose coefficients were not significant. The estimated effect of 
the treatment is − 0.154, similar to the value obtained with no other covariates besides 
the treatment. Not surprisingly, the covariates that positively affected the probability of 
graduating are related to the educational background of students, measured by the final 
high school grade, and the income, confirming that the degree performance in Italy is 
strongly affected by both prior educational attainment and the economic background of 
the student. The higher average of the exams taken in 2000 is positively related to the 
probability to graduate, while being male decreased the likelihood of degree completion. 
It is worth noting that the year of enrollment has a not negligible impact on the proba-
bility of graduating. This result denotes that the length of registration is associated with 
a significant negative effect on graduation: for older enrolled students who switched to 
the new system, we estimate a negative effect on their probability of graduation.
Table 3  Estimates of the matched sample with all variables
*5% significant
Covariates Estimated coefficients Standard error
Intercept 0.787 0.462
Treatment − 0.154 0.129
Male − 0.529* 0.128
Veneto region 0.307 0.17
# of days worked 0.018 0.066
Final high school grade 0.027* 0.005
Range of income 0.184* 0.024
Year of enrollment − 0.396* 0.049
Average mark of exams in 2000 0.095* 0.008
Table 4  Estimates for students 
enrolled in 2000
*5% significant
Covariates Estimated coefficients Standard error
Intercept − 0.052 0.131
Treatment 0.078* 0.036
Male − 0.079* 0.037
Veneto region 0.098* 0.044
# of days worked − 0.019 0.024
Final high school grade 0.007* 0.00)
Range of income 0.032* 0.005
Average mark of exams 0.017* 0.002
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In Table 4, we restrict the matched sample to the students enrolled for the first time in 
2000, the last year before the introduction of the new academic system. The effect of the 
treatment differs from the previous results: for students enrolled in 2000 changing the 
academic system increased their probability of obtaining a degree. According to the rel-
evant literature and to the previous results, the educational and economic backgrounds 
of students as well as their performance during the first year positively affects the prob-
ability of graduating. Furthermore, being the probability of graduating decreases for 
males, their university performance is weaker than for females.
Conclusions
The mixed success of the Bologna Process in the European panorama and especially in 
Italy opens up room for further research. Most of the literature on Italy focuses on short-
term effects, for example, enrollment and dropout, finding positive effects. Moreover, these 
observed effects are not attributed to the reform. For instance, at the University of Trieste 
the observed increase in the number of enrolled students from 2001 to 2005 is not attrib-
utable to the reform, but is almost certainly due to special admission agreements signed 
during that period with the Italian Army and the Social-worker Association (Chies et al. 
2014), for specific courses (Political and Social Sciences).
In this paper, taking into account this problem, we used pooled data on the 2000 cohort 
of students enrolled in the same year or in the years before. They were attending a one-tier 
traditional academic degree “laurea”, but they could switch to the new system. In order 
to assess the impact of the university system reform ( 3 + 2 ), we estimate and compare 
the probability of graduation for students who chose to switch to the new system and for 
those remaining in the old one. A total of 25,866 undergraduate students were considered, 
with respect to their probability of completion, that is, obtaining a degree either in the pre-
reform system or in the post-reform one, depending on switching.
To isolate the causal effect of the Bologna reform on degree completion, we restricted 
the inference to a subsample of students first, after the building of a balanced sample with 
matching techniques.
Our basic idea was to find, in the group of students who did not choose the new univer-
sity system, those students who were similar to their colleagues who opted for the bach-
elor’s degree (treated students) in all relevant pretreatment characteristics X. Differences 
in graduation probabilities of this selected (and thus adequate) control group and those of 
treated students can be attributed to the university reform. The matching variables were 
gender, residence in regions close to the university, economic and educational background 
of students, and their academic performance, measured by the average mark of exams.
Estimates of a logistic model on the balanced sample showed that the effect of treatment 
(switching to the new academic system) varied according to the year of enrollment of stu-
dents: for the most recently enrolled students, we estimate a positive effect, meaning that 
the completion probability increases. As older students were considered, the effect changed 
sign, progressively increasing in absolute value as the enrolling year went back in time. 
These results, in line with the previous literature, confirm the negative correlation between 
duration of enrollment and probability of graduation. This can explain the mixed results 
emerging from the literature considering the initial short-term effects of the Bologna Pro-
cess (Horstschräer and Sprietsma 2010; Cammelli et al. 2011).
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On the other hand, younger students who opted for the Bologna reform had better perfor-
mance in terms of completion, in line with the results for Italy reported by ANVUR (2016). 
These results suggest that the effectiveness of the reform on enhancing completion was con-
firmed, but we cannot state that the quality of students’ careers was different and, partially, 
this effect could also be due to the reduction in the number of exams in the bachelor courses.
The previous educational background of students, measured by the final high school 
grade, and the average of exam marks in 2000 had a positive effect on graduation, accord-
ing to the relevant literature, but to a lesser extent for the 2000 cohort. As stated by Chec-
chi and Flabbi (2006), our findings confirm that students with a better preparedness usually 
own a better socioeconomic background. Social origin is still positively associated with 
success in upper secondary and tertiary education. Furthermore, higher income was posi-
tively related to graduation probability, proving that social inequalities are noticeable when 
the completion rates of tertiary education are considered (Blanden and Machin 2004; Bratti 
et al. 2008; Checchi et al. 2013).
The lower performance of males in HE reported in the literature is confirmed in the 
present study. Gender differences in educational careers may be explained by differences in 
non-cognitive learner characteristics, but also from relevant external factors such as family 
responsibilities or labour market conditions (OECD 2008; Severiens and ten Dam 2012). 
Opportunities in the job market may explain the difference between women and men, 
with respect to the study career. As a result, the opportunity cost of attending university 
is higher for males than for females. As a matter of fact, the time spent on working during 
the university may be an indicator of attrition. It seems to have a low but negative effect on 
performance for the two cohorts. The student in the “ 3 + 2 ” system have a higher comple-
tion rate, whereas the 2000 cohort experiences a negative performance.
Our results draw attention to several contextual factors, which should be taken into 
account by the policy-makers responsible for educational policies and management. 
Measures and support services devoted to student career performance have to be tailored 
according to context and student’s individual characteristics observed preferably in longi-
tudinal data. For males characterized by lower performance rates, both support and coun-
selling services for individual study and the development of appropriate study methodol-
ogy should be provided. The study should be interpreted with caution when debating its 
external validity: despite the results having a strong internal validity, strictly based on the 
selected subsample, and the applied method allows their causal interpretation, the generali-
sation of the results is quite limited.
An obvious limitation comes from the fact that we consider students form specific uni-
versity as a consequence, they also come from a small area of the country. Motivational 
aspects are also of relevance for student’s outcome. Future research should consider also 
these aspects, in order to better design and implement the HE educational policies.
Appendix 1
Balance Diagnostics
In Table  5, diagnostics for balance are reported for all variables and, for each variable, 
there are two rows: the first row contains the pre-matching balance statistics, and the 
second contains the post-matching balance statistics. A graphic diagnostic, the QQ plot 
(Fig. 2), is reported for numeric variables.
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Final high school grade Average Mark 2000 # of days worked (weighted)
# of days worked in summer 
(weighted)
# of days worked in summer # of days worked
Fig. 2  Balance for numerical variable (treated on x axis, control on y axis)
 
Table 5  Balance diagnostics for covariates.
st.diff. is the difference between the treated and control units multiplied by 100. That is, 100 times the mean 
difference between treatment and control units divided by the standard deviation of the treatment observa-
tions alone
Covariate st. diff. Mean treated Mean control T stat. p value
Final high school grade − 3.15 70.10 70.81 − 1.70 0.09
− 0.76 76.25 76.35 − 0.40 0.69
Average mark of exams in 2000 − 1.16 0.04 0.04 − 0.63 0.53
0.00 0.00 0.00 0.00 1.00
# of days worked (weighted) 5.20 0.46 0.43 2.84 0.00
0.00 0.48 0.48 0.00 1.00
# of days worked in summer (weighted) 56.73 1997.88 1996.14 30.18 0.00
0.00 1998.31 1998.31 0.00 1.00
# of days worked 1.21 6.28 6.24 0.66 0.51
0.00 5.93 5.93 0.00 1.00
# of days worked in summer 3.34 18.49 18.10 1.82 0.07
0.09 22.36 22.35 0.10 0.92
15
 
References
Agasisti, T., & Murtinu, S. (2016). Grants in italian university: A look at the heterogeneity of their impact 
on students’ performances. Studies in Higher Education, 41(6), 1106–1132.
Alcott, B. (2017). Does teacher encouragement influence students’ educational progress? A propensity-
score matching analysis. Research in Higher Education, 58(7), 773–804.
ANVUR. (2016). Rapporto biennale sullo stato del sistema universitario e della ricerca. Technical 
report, National Agency for the Evaluation of Universities and Reserch Institutes.
Bagues, M., Labini, M., & Zinovyeva, N. (2008). Differential grading standards and university funding: 
Evidence from Italy. CESifo Economic Studies, 54(2), 149–176.
Ballarino, G., & Perotti, L. (2012). The Bologna process in Italy. European Journal of Education, 47(3), 
348–363.
Blanden, J., & Machin, S. (2004). Educational inequality and the expansion of UK Higher Education. 
Scottish Journal of Political Economy, 51(2), 230–249.
Boero, G., Laureti, T., & Naylor, R. (2005). An econometric analysis of student withdrawal and progres-
sion in post-reform Italian universities. Working Paper CRENoS 200504, Centre for North South 
Economic Research, University of Cagliari and Sassari, Sardinia.
Bonaccorsi, A., & Daraio, C. (2007). Universities and strategic knowledge creation: Specialization and 
performance in Europe. Cheltenham: Edward Elgar Publishing.
Brand, J. E., Pfeffer, F. T., & Goldrick-Rab, S. (2014). The community college effect revisited: The 
importance of attending to heterogeneity and complex counterfactuals. Sociological Science, 1(25), 
448–465.
Bratti, M., Broccolini, C., & Staffolani, S. (2010). Higher education reform, student time allocation and 
academic performance in Italy: Evidence from a faculty of economics. Rivista italiana degli econo-
misti, 15(2), 275–304.
Bratti, M., Checchi, D., & De Blasio, G. (2008). Does the expansion of higher education increase the 
equality of educational opportunities? Evidence from Italy. Labour, 22(s1), 53–88.
Brunori, P., Peragine, V., & Serlenga, L. (2012). Fairness in education: The Italian university before and 
after the reform. Economics of Education Review, 31(5), 764–777.
Cammelli, A., Antonelli, G., Di Francia, A., Gasperoni, G., & Sgarzi, M. (2011). Mixed outcomes of the 
Bologna process in Italy (pp. 143–170). Rotterdam: Sense Publishers.
Cappellari, L., & Lucifora, C. (2009). The Bologna process and college enrollment decisions. Labour 
Economics, 16(6), 638–647.
Cardoso, A., Portela, M., Sá, C., & Alexandre, F. (2008). Demand for higher education programs: The 
impact of the Bologna process. CESifo Economic Studies, 54(2), 229–247.
Checchi, D., Fiorio, C., & Leonardi, M. (2013). Intergenerational persistence of educational attainment 
in Italy. Economics Letters, 118(1), 229–232.
Checchi, D., & Flabbi, L. (2006). Mobilità intergenerazionale e decisioni scolastiche in Italia (pp. 
27–56). Bologna: Il Mulino.
Chen, R. (2012). Institutional characteristics and college student dropout risks: A multilevel event his-
tory analysis. Research in Higher Education, 53(5), 487–505.
Chies, L., Puggioni, A., & Stok, R. (2014). Il limbo tra laurea e il primo lavoro: Scienza e tecnologia 
lo accorciano? Il caso dell’università di Trieste. Scuola Democratica: Learning for Democracy, 2, 
295–320.
Cingano, F., & Cipollone, P. (2007). University drop-out. The case of Italy. Temi di discussione (Eco-
nomic working papers) 626, Bank of Italy, Economic Research and International Relations Area.
CNSVU. (2002). Rapporti annuali sullo stato delle università. Technical report, National Cometee for 
the Evaluation of University System.
d’Hombres, B. (2007). The impact of university reforms on dropout rates and students status: Evidence 
from Italy. European Commission Joint Research Centre Institute for the Protection and Security of 
the Citizen and European Commission Joint Research Centre for Research on Lifelong Learning.
Di Pietro, G. (2012). The Bologna process and widening participation in university education: New evi-
dence from Italy. Empirica, 39(3), 357–374.
Di Pietro, G., & Cutillo, A. (2008). Degree flexibility and university drop-out: The Italian experience. 
Economics of Education Review, 27(5), 546–555.
Diamond, A., & Sekhon, J. S. (2013). Genetic matching for estimating causal effects: A general multi-
variate matching method for achieving balance in observational studies. Review of Economics and 
Statistics, 95(3), 932–945.
Dobbins, M., & Knill, C. (2017). Higher education governance in France, Germany, and Italy: Change 
and variation in the impact of transnational soft governance. Policy and Society, 36(1), 67–88.
16
EHEA. (2012). The European Higher Education Area in 2012: Bologna process implementation report. 
Technical report, European Commission/EACEA/Eurydice.
García-Estevez, J., & Duch-Brown, N. (2014). Student graduation in spain: To what extent does univer-
sity expenditure matter? Research in Higher Education, 55(3), 308–328.
Gelman, A., & Hill, J. (2006). Data analysis using regression and multilevel/hierarchical models. Cam-
bridge: Cambridge University Press.
Georg, W. (2009). Individual and institutional factors in the tendency to drop out of higher education: A 
multilevel analysis using data from the Konstanz student survey. Studies in Higher Education, 34(6), 
647–661.
Graziosi, G. (2014). The role of merit-based and need-based financial aid: Evidence from Trieste Univer-
sity’s Grant Programs. Rivista italiana degli economisti, 1, 103–126.
Horstschräer, J., & Sprietsma, M. (2010). The effects of the Bologna process on college enrollment and 
drop-out rates. ZEW-Centre for European Economic Research Discussion Paper (10-018).
Hunter, F. (2015). Internationalisation as a lever for change: The case of Italy (pp. 93–107). Cham: 
Springer.
Imbens, G. (2004). Nonparametric estimation of average treatment effects under exogeneity: A review. The 
Review of Economics and Statistics, 86(1), 4–29.
ISTAT. (2006). Università e lavoro: orientarsi con la statistica.
ISTAT. (2016). Studenti e bacini universitari.
Lassibille, G. (2011). Student progress in higher education: What we have learned from large-scale studies. 
The Open Education Journal, 4, 1–8.
McKinney, L., & Burridge, A. B. (2015). Helping or hindering? The effects of loans on community college 
student persistence. Research in Higher Education, 56(4), 299–324.
Mebane, W. R, Jr., & Sekhon, J. S. (2011). Genetic optimization using derivatives: The rgenoud package for 
r. Journal of Statistical Software, 42(11), 1–26.
Meggiolaro, S., Giraldo, A., & Clerici, R. (2017). A multilevel competing risks model for analysis of uni-
versity students careers in Italy. Studies in Higher Education, 42(7), 1259–1274.
OECD. (2008). Higher education to 2030 (Vol. 1): Demography. Paris: OECD Publishing.
OECD. (2016). Education at a glance 2016: Oecd indicators. Technical report. Paris: OECD Publishing.
OECD. (2017). Education at a glance 2017: OECD indicators. Technical report. Paris: OECD Publishing.
Oppedisano, V. (2011). The (adverse) effects of expanding higher education: Evidence from Italy. Econom-
ics of Education Review, 30(5), 997–1008.
Pascarella, E., & Terenzini, P. (2005). How college affects students: A third decade of research (Vol. 2).
Paulsen, M. B., & Edward, P. S. J. (2002). Social class and college costs: Examining the financial nexus 
between college choice and persistence. The Journal of Higher Education, 73(2), 189–236.
Reynolds, C. L., & DesJardins, S. L. (2009). The use of matching methods in higher education research: 
Answering whether attendance at a 2-year institution results in differences in educational attainment 
(pp. 47–97). Dordrecht: Springer.
Rosenbau, P. R., & Rubin, D. B. (1983). The central role of the propensity score in observational studies for 
causal effects. Biometrika, 70(1), 41–55.
Rubin, D. B. (1980). Bias reduction using Mahalanobis-metric matching. Biometrics, 36, 295–298.
Sekhon, J. S. (2011). Multivariate and propensity score matching software with automated balance optimi-
zation: The matching package for R. Journal of Statistical Software, 42(7), 1–52.
Severiens, S., & ten Dam, G. (2012). Leaving college: A gender comparison in male and female-dominated 
programs. Research in Higher Education, 53(4), 453–470.
Tinto, V. (2010). From theory to action: Exploring the institutional conditions for student retention (pp. 
51–89). Dordrecht: Springer.
Triventi, M., & Trivellato, P. (2009). Participation, performance and inequality in italian higher education in 
the 20th century. Higher Education, 57(6), 681–702.
Vossensteyn, H., Kottmann, A., Jongbloed, B., Kaiser, F., Cremonini, L., Stensaker, B., Hovdhaugen, E., & 
Wollscheid, S. (2015). Dropout and completion in higher education in europe: Main report.
Witte, J. K. (2006). Change of degrees and degrees of change. comparing adaptations of european higher 
education systems in the context of the bologna process. Center for Higher Education Policy Studies 
(CHEPS).
